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The Study in Brief 



Participants: Twenty countries assessed the mathematics and science achievement 
of 13-year-old students and 14 assessed 9-year-old students in these same subjects. 
In some cases, participants assessed virtually all age-eligible children in their 
countries and in other cases they confined samples to certain geographic 
regions, language groups, or grade levels. In some countries, significant propor- 
tions of age-eligible children were not represented because they did not attend 
school. Also, in some countries, low rates of school or student participation 
mean results may be biased. 



Participants 



Brazil 


Cities of Sao Paido and Fortaleza, restricted grades, in-school population 


Canada 


Four provinces at age 9 and nine out of 10 provinces at age 13 


China 


20 out of 29 provinces and independent cities, restricted grades, 
in-school population 


England 


All students, low participation at ages 9 and 13 


France 


All students 


Hungary 


All students 


Ireland 


All students 


Israel 


Hebrew-speaking schools 


Italy 


Province of Emilia-Romagna, low participation at age 9 


Jordan 


All students 


Korea 


All students 


* Mozambique 


Cities of Maputo and Beira, in-school population, low participation 


Portugal 


Restricted grades, in-school population at age 13 


Scotland 


All students, low participation at age 9 


Slovenia 


All students 


Soviet Union 


14 out of 15 republics, Russian-speaking schools 


Spain 


All regions except Cataluha, Spanish-speaking schools 


Switzerland 


15 out of 26 cantons 


Taiwan 


All students 


United States 


All students 


Samples: Typically, a random sample of 3,300 students from about 110 
different schools was selected from each population at each age level; half 
were assessed in mathematics and half in science. A total of about 175,000 
9- and 13-year-olds (those born in calendar years 1981 and 1977, respectively) 


were tested in 


13 different languages in March 1991. 



Assessment: The achievement tests lasted one hour. These tests, given to 
9-year-olds, included 62 questions in mathematics and 60 questions in science. 
Those for 13-year-olds included 76 questions in mathematics and 72 questions 
in science. In addition, students at each age spent about 10 minutes responding 
to questions about their backgrounds and home and school experiences. 

School administrators completed a school questionnaire. 

* Mozambique, one of the 20 participants in IAEP did not assess its students in science. 
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Introduction 



Bueno es vivir paraver 



It is well to live that one 
may learn. 

Cervantes 



Each of the countries that participated in the second International 
Assessment of Educational Progress (IAEP) did so for its own reasons. 

Some wanted to compare their results with those of neighbors or 
competitors. Others wanted to learn about the educational policies and 
practices of countries whose students seem to regularly achieve success in 
mathematics and science. Still others wanted to establish a baseline of data 
within their own countries against which they can measure progress in the 
future. 

All participants, however, shared a common interest in identifying 
what is possible for today’s 9- and 13-year-old children to know and to be 
able to do in mathematics and science. While critics warn of the dangers of 
promoting an educational olympiad, the benefits of comparative data must 
be considered. Knowledge of what is possible produces new enthusiasm, 
raises sights, establishes new challenges, and ultimately can improve 
personal and societal performance. 

Some might say that a study that compares the United States with 
Slovenia or England with Sao Paulo, Brazil, is inappropriate or irrelevant. 
Indeed, education is, in fact, imbedded in each society and culture, and 
performance should not be studied or described without considering the 
important differences from country to country. The life of a 13-year-old in a 
rural Chinese community is very different from that of his or her peer 
growing up in a middle-class Paris apartment. And yet, these two young 
citizens may well meet in the global marketplace 20 years from now. And if 
they do, chances are they will rely on the mathematics and science they 
learned in this decade to succeed in the complex business and technological 
environment of 2012. 

While recognizing the fundamental differences from country to 
country, the participants in the second IAEP project assembled tests that 
focus on the common elements of their curriculums, and to form the 
contexts for interpreting student achievement data, they added sets of 



questions about students’ home background and classroom experiences and 
the characteristics of the schools they attend. 

This report, then, is organized according to those contexts that 
surround and affect student performance: the curriculum, classroom 
practices, home environments, and the characteristics of countries and their 
education systems. While survey research projects like IAEP cannot 
establish cause-and-effect relationships, they can provide clues that may 
help explain high and low performance. 

Occasionally, the findings are counter-intuitive. For example, in some 
countries, less well-trained teachers with large classes and poor-quality 
instructional materials sometimes produce students who achieve truly 
exceptional results. In other countries, students of better paid, better 
trained teachers, who work in schools that are more generously supported, 
perform less well on the IAEP tests. The results presented in this report will 
highlight some of these paradoxes. 

One possible reaction to this report would be for a country to examine 
the results and attempt to find out how to become Number 1 in the world. A 
more thoughtful course of action would be for each country to use this 
information to set reasonable goals that are in harmony with its own values 
and culture. 

The achievement results reported here can help identify what is 
possible for. 9- and 13-year-olds to achieve and the descriptive information 
can suggest practices and curriculums that others are using successfully. It 
seems reasonable to expect that each country may find elements worth 
emulating in the practices of its neighbors and competitors. 

ABOUT THI PROJECT In 1990-91, a total of 20 countries surveyed the mathematics 
and science performance of 13-year-old students and 14 also assessed 9- 
year-olds in the same subjects. An optional short probe of the geography 
achievement of 13-year-olds and an experimental performance-based 
assessment of 13-year-olds’ ability to use equipment and materials to solve 
mathematics and science problems were also administered by some 
participants. Their results will be presented in forthcoming reports. 

Some countries drew samples from virtually all children in the 
appropriate age group; others confined their assessments to specific 
geographic areas, language groups, or grade levels. The definition of 
populations often followed the structure of school systems, political 
divisions, and cultural distinctions. For example, the sample in Israel 
focused on students in Hebrew-speaking schools, which share a common 
curriculum, language, and tradition. The assessment in Slovenia reflected 
the needs and aspirations of this recently separated republic of Yugoslavia. 
The restriction of certain grades in the Portuguese assessment was 
necessitated by a very dispersed student population resulting from a unique 
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education system that allows students to repeat any grade up to three times. 
All countries limited their assessment to students who were in school, which 
for some participants meant excluding significant numbers of age-eligible 
children. In a few cases, a sizable proportion of the selected schools or 
students did not participate in the assessment, and therefore results are 
subject to possible nonresponse bias. 1 

A list of the participants is provided below with a description of 
limitations of the populations assessed. Unless noted, 90 percent or more of 
the age-eligible children in a population are in school. For countries where 
more than 10 percent of the age-eligible children are out of school a notation 
of in-school population appears after the country’s name. In Brazil, two 
separate samples were drawn, one each from the cities of Sao Paulo and 
Fortaleza. In Canada, nine out of the 10 provinces drew separate samples of 
13-year-olds and four of these drew separate samples of English-speaking 
and French-speaking schools, for a total of 14 separate samples. Four 
Canadian provinces — six separate samples — participated in the 
assessment of 9-year-olds. 2 These distinct Canadian samples coincide with 
the separate provincial education systems in Canada and reflect their 
concern for the two language groups they serve. 

PARTICIPANTS 



BRAZIL 


Cities of Sao Paulo and Fortaleza, restricted grades, in-school population 


CANADA 


Four provinces at age 9 and nine out of 1 0 provinces at age 1 3 


CHINA 


20 out of 29 provinces and independent cities, restricted grades, in-school population 


ENGLAND 


All students, low participation at ages 9 and 13 


FRANCE 


All students 


HUNGARY 


All students 


IRELAND 


All students 


ISRAEL 


Hebrew-speaking schools 


ITALY 


Province of Emilia-Romagna, low participation at age 9 


JORDAN 


All students 


KOREA 


All students 


MOZAMBIQUE* 


Cities of Maputo and Biera, in-school population, low participation 


PORTUGAL 


Restricted grades, in-school population at age 1 3 


SCOTLAND 


All students, low participation at age 9 


SLOVENIA 


All students 


SOVIET UNION 


14 out of 1 5 republics, Russian-speaking schools 


SPAIN 


All regions except Cataluna, Spanish-speaking schools 


SWITZERLAND 


15 out of 26 cantons 


TAIWAN 


All students 


UNITED STATES 


All students 




1 Percentages of age-eligible children excluded from samples and percentages of sampled schools and 
students that participated are provided in the Procedural Appendix, pp. 129-130. 

2 Taken together, the Canadian samples represent 94 percent of the 13-year-olds and 74 percent of 
the 9-year-olds in Canada. An appropriately weighted subsample of responses was drawn from 
these samples for the calculation of the statistics for Canada. 

* Mozambique, one of 20 participants in IAEP, did not assess its students in science. n 



